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OR many years it has been the prac-
tice of state health departments
and city boards of health to send

out Loeffler's culture media for the col-
lection of material for the diagnosis of
diphtheria.' It has been considered bad
practice to ship the original swabs to a
laboratory for diagnosis. We have al-
ways supposed that desiccation and the
lack of food greatly reduced the viability
of the Klebs-Loeffler bacillus. When we
took over the diagnostic work of the
Michigan Department of Health, the
sending out of swabs to doctors and
health officers was the routine procedure.
As a matter of administration, the ques-
tion of change was immediately brought
up. While considering the problem, our

diagnostic results were so satisfactory
that we thought it advisable to make a
rather careful study of the swab as a
means of transporting cultures from
throats. The distribution and storage of
outfits in homes of physicians and health
officers and the expense to our organiza-
tion were discussed. The time element in
reporting laboratory examinations was

also considered. The time in transit and

'Report State Board of Health. Minnesota,
1899-1900. F. F. Westbrook, M. D. p. 594.

viability of organi§ms on swabs and cul-
ture media were compared. We soon

observed that it was possible under the
conditions with which we were working
in Michigan to make diagnoses of in-
fections other than diphtheria on swabs
sent to the laboratory.
We adopted as a routine procedure the

following: Immedjately upon arrival at
the laboratory, a smear is made from the
diagnostic swab. All swabs,are streaked
on blood plates (media 1.5 agar, neutral
to phenophtalein, 5% human blood) and
cultured on Loeffler's blood serum. After
16 to 24 hours incubation (depending
upon growth and mail arrivals) smears

are made from culture tubes and stained
with alkaline methylene blue. The plates
are studied for the different groups of
streptococci and for the growth of Klebs-
Loeffler bacilli. (See Table 1 routine cul-
tures, August 1, 1919, to August 1,
1920.) From 11,104 swabs submitted
for diagnosis we returned 1182 positive
diphtheria diagnoses and 2572 positive
hemolytic streptococci diagnoses. In 189
cases Klebs-Loeffler bacilli were demon-
strated in direct smears from swabs
which were one to four days in transit.
In our routine examination of diagnostic

241

Swabs and cultures prove to be of equal value for diphtheria
diagnosis while swabs may give evidence of other infections.
This paper tells of an experiment in routine work lasting a year.
It shows swabs to be less costly, never dry through storage, and
better for surveys. The paper emphasizes the need of rural
branch laboratories.
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swabs Vincent's angina was reported in
many instances.
We introduced the use of the blood

plate, for the prevalence of streptococci
infections at the army camps led us to be-

lieve that soldiers returning to civilian
life would in many instances be carriers
of virulent streptococci.2 This procedure
resulted in collecting valuable informa-
tion on the seasonal prevalence of cer-

tain strains of streptococci and their etio-
logical significance. The practice of mak-
ing a blood plate at the time the Loeffler's
was inoculated not only differentiated
septic sore throat, but saved a day in the
isolation of the diphtheria bacillus for
virulence tests and gave a check upon
the Loeffler's media, for in many cases
the Kiebs-Loeffler bacillus was recovered
from the plate when the Loeffler's media
was negative.
The blood plate in conjunction with

the Loeffler's demonstrated the interest-
ing fact that many strains of B. Diph-

theriae had the power of hemolyzing
blood. The limited literature on this sub-
ject indicated that the power of hemoly-
sis was associated with virulence.8 As
yet we have not been convinced of this,
for hemolytic diphtheria bacilli have been
recovered from carriers and in one in-
stance an avirulent hemolytic diphtheria
bacillus was isolated from a suspected
contact carrier.

In view of the possibilities for the use
of the swab for diagnostic work other
than diphtheria, we wished to continue
the use'of the swab if it gave compar-
able results with cultures shipped on
media. In order to draw intelligent con-
clusions, we arranged for a group of
cultures to be taken from known diph-
theria cases, both the swabs and the cul-
tures being sent to the laboratory for
'A Symposium on Streptococcus Hemolyti-

cus Carriers. Annals of Otology, Rhinology
and Laryngology. June, 1919.
'The Bacteriology of Diphtheria. G. H. Nut-

tall and G. S. Graham-Smith. p. 229.

TABLE I
Routine Cultures, August 1, 1919, to August 1, 1920

,-Swabs Submitted for Diagnosis andr-Swabs Submitted for Diagnosis-~ Release Showing B. Diph._-.N
UA + Swabs positive

a c>. 9oX c WI for B. Diph-

Mvont -Time in Transit theria oMonth 'A En . "Aarriva

0 toe t w o

August ............. 14 149 168 43 11 217 69 4 . .. . 11 day
3 XdaysSeptember ......... 38 110 148 58 62 268 C3 21 3 .. 14 1 day
9 2 days
1 8 days

October ............. ,6 181 257 181 1002 1440 134 47 16 .. 28 1 day
3 2 days

November. ......... 35 212 247 212' 1382 1841 240 35 7 . 2 3 3 days
2 2 days
1 4daysDecember .......... 213 331 544 105 146 795 100 36 12 3 1 20 1 day
4 2 days
2 3 daysJanuary .. 566 1441 2007 190 99 2296 107 92 10 . .. 21 1 day
5 2days
1 8 days
1 4 days

February ........... 502 511 1013 40 22 1075 57 12 3 2 1 4 1 day
March ..... 530 366 896 49 11 956 33 15 5 8 10 I day

1 2 daysApril .. ... 220 160 880 65 10 455 67 5 4 .. .. 2 idayMay ............... 126 216 842 55 12 409 68 19 .. 3 .. 3 2 daysJune ............ 112 117 229 80 89 348 85 49 5 3 .. 4 1 day
1 2daysJuly . . 140 440 580 104 .... 684 85 35 4 .. . 9 sday
4 S days

Total. 2572 4284 6806 1182 2796 10784 1108 370 69 24 4 190
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comparative examinatioin. Dlr. R. \\'.
Pryer, Director of. Laboratories for the
Detroit Department of Health, agreedl to

furnish from the Herman Kiefer Hospi-
tal a series of 148 cultures for this
study. Two swabs were taken from
the cases at the lhospital. Two Loeffler's
tubes were inoculated from one swab.
he other swvab was mailed to the AMichi-

gan Department of Health at Lansing,
with one of the inoculated cultures. The
other culture was incubated at the hos-
pital and examined after ten hours in-
cubation. The technique of handling each
group of cultures was varied according
to condition of growth upon receipt.
(Ste Plate 1.)

diagnosis was made in 18 hours upon

both swabs an(d cultures in Group III
wvhichlwas 24 hours in transit. Group
IV was 48 hours in transit and cultures
showed no groxwth on arrival. Diagnosis
as made in 23 hours on both swabs

Plate

A COMPARISON OF THE DIA 6SWOTIC
Group WY GroupaX
2 Days in Days /17

Tran.sif Tron 3it

ECGff-AID
A Shipped

Cu/turea

B Cu/ture4
Arofm Jwobs

vO _ C E/ospito/ Routine L

C_/rur4

and cultures. Groups \ III andu' IA\. werc

48 hours in transit. Diagnosis was made
oIn cultures on arrival, on swabs at the
end of 18 hours. The diagnostic value
of the cultures, however, was less than
that of swabs as slhown by pictogrami .

The 3 day groups vere VXII and I. The
cultures were examinedI on arrival and
were not equal in diagnostic value to
the cultures from the swabs. Cultures
from Group II, four days in transit,
showed scant growth on arrival and

after incubation. The viability of organ-

isms was practically the same on swabs
and ctulture media. The 5 and 6 day
groups showed marke(d overgrowth, but
swabs and culture medlia had about the
sniie diagnostic value.
As illustrated by tabulation of routine

cultures, a large proportion of our swabs
are onle day in transit, and a very small
per cent exceed two days. Since we ob-
served in our wvork with the Detroit

I

VALUE,S OFJWABJ AND C4lTUIRES5
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Health Department that 1,uowths on cul-
tures, one or two days in transit, were
either absent or very scant, it would be
necessary to incubate all cultures before
diagnosis could be made. Consequently
we would save no time in substituting
culture media for swabs. The results of
this study show the swab to be fully
equal in number of positive diagnoses to
the shipped culture. Neither the shipped
culture nor the swab gave as many posi-
tive diagnoses as were obtained by im-
mediate incubation at the hospital. One
hundred and forty-eight different diph-
theria cases is, of course, a relatively
small group, but sufficient, we believe, to
illustrate these points, as we had some

of the cultures and swabs in transit as

many as six days. It should be noted
at this point that a central state labora-
tory is very greatly handicapped in mak-
ing a diagnosis on which to base treat-
ment. Examination of mailed cultures
should be primarily for public health
administration, i. e., the control of re-

leases and the isolation of carriers. Until
branch laboratories have been established
in rural districts, it will be necessary for
physicians to give antitoxin on clinical
diagnoses, as even twenty-four hours in
transit is too long to wait for a positive
diagnosis on which to base treatment.

CONCLUSIONS
1. The diagnostic value of swabs and

culture media for diphtheria is equal.

Ei

MAKING AN ACQUAINTANCE
Readers of the JOURNAL have already

seen how the public health nurse makes
herself welcome at the houses of the peo-

ple. A third picture in this series fur-
nishes information as to how she ap-

proaches the children. Here is a little one,

evidently of foreign parentage, who is
quite ready to be friends. These photo-
graphs were furnished through the cour-

tesy of Florence Swift Wright, whose

recent untimely deaeth was a shock to
all who knew her.

2. The swab has additional diagnostic
value for other infections, notably septic
sore throat and Vincent's angina.

3. There is no particular saving in
time of diagnosis.

4. The swab reduces the dangers of
contaminated cultures one-half, for inoc-
ulations are made under more favorable
conditions in the laboratory.

5. The swab eliminates the use of dry
or contaminated media that has been
stored in the doctor's office.

6. The use of the blood plate gives
duplicate cultures.

7. The blood plate saves one day in the
isolation of the organism for virulence
test.

8. The swab is more practical in school
surveys.

9. Our procedure permits of the use of
improvised swabs.

10. Not the least of factors that have
influenced us in continuing our use of
the swab is the cost. Our records show
that we sent out during the year July 1,
1919, to June 30, 1920, approximately
23,000 swabs and had returned approxi-
mately 14,000, showing a loss of 9,000.
Had we lost 9,000 swabs and 9,000 tubes
of culture media, it would have amounted
to a loss of $540.00 to the organiza-
tion.
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